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BACKLIGHT SYSTEM AND LIGHT GUIDE PLATE USED THEREIN 

BACKGROUND OF THE INVENTION 
L Field of the Invention 

[0001] The present invention relates to a backlight system used for a liquid 
crystal display (LCD), and particularly to a light guide plate used therein. This 
application relates to a contemporaneously filed apphcation having the same title, 
the same applicants and the same assignee with the instant application. 

2. Description of Related Art 

[0002] A conventional backlight system 100 popular today is shown in Fig. 6. 
[0003] In Fig. 6, a light guide plate 120 is made of a transparent material, such 
as a synthetic resin. The light guide plate 120 includes an incident surface 121, a 
light emitting surface 122 and a back surface 123 opposite to and inclined to the 
emitting surface 122. Thus, the light guide plate 120 has a wedge shape in cross 
section. A light source 110 using a thin tube fluorescent lamp is adjacent to the 
incident surface 121 of the light guide plate 120. A light diffusing film 130 is used 
to further diffuse the outgoing light from the light emitting surface 122. A prism 
film 140 has a lower prism film 141 and an upper prism film 142. The prism film 
140 serves to redirect the diffused light from the light diffusing film 130 to be 
more parallel. 

[0004] In operation, the light from the light source 110 is repeatedly reflected 
inside the light guide plate 120 and is emitted from the emitting surface 122 to 
enter the light diffusing film 130, and after that, the prism film 140. In the end, the 
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light provided is uniform and relatively coUimated and can be used to illuminate a 
liquid crystal panel. However, the backhght system is quite complicated,, difficult 
to assemble, and is expensive to manufacture. 

[0005] Figs. 7 and 8 show another backlight system disclosed in U.S. Pat. No. 
6,123,431, which comprises a light source 210 and a wedge-shaped light guide 
plate 220. The light guide plate 220 comprises an incident surface 221 receiving 
light from the light source 210, a light emitting surface 222, a side surface 230 
opposite to the incident surface 221, and a bottom surface 223. Pyramid-shaped 
protrusions 250 are provided and disposed in parallel bands to form an array, the 
bands being spaced at different intervals, on the emitting surface 222. Each band of 
pyramid-shaped protrusions 250 is parallel to the light source 210. The interval 
between two adjacent bands 250 becomes smaller as a distance away from the 
incident surface 221 increases. However, to assure that light is uniformly emitted, 
the interval between each two adjacent bands of horizontal protrusions 250 must be 
calculated according to an irradiance distribution of the light emitted from the light 
einitting surface 222, which is difficult and complicated to put into practice. 
[0006] It is desirable to provide a backlight system and a light guide plate used 
therein which overcomes the above problems. 

SUMMARY OF THE INVENTION 
[0007] An object of the present invention is to provide a backlight system 
employing a light guide plate which enhances the brightness and uniformity of the 
outgoing light beams. 

[0008] Another object of the present invention is to provide a backlight system 
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which is easily manufactured at a low cost. 

[0009] A backlight system of present invention comprises a light guide plate 
and a light source disposed at one side of the light guide plate. 
[0010] The light guide plate is made of a transparent material such as a 
synthetic resin or a glass. The light guide plate comprises an incident surface for 
receiving light from the light source, a bottom surface, and a light emitting surface 
for emitting the light. A plurality of pyramid-shaped prisms are disposed 
continuously on the light emitting surface. A plurahty of diffusion dots are formed 
on the bottom surface by a screen-printing method. 

[0011] Because the pyramid-shaped prisms are formed evenly on the light 
emitting surface and the diffusion dots are deposited evenly on the bottom surface, 
the irradiance distribution of the outgoing light is uniform. The light guide plate is 
formed by an injection molding method and so it is easy to manufacture. 
[0012] Other objects, advantages, and novel features of the present invention 
will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] Fig. 1 is a perspective view of a backlight system according to the 
present invention; 

[0014] Fig. 2 is a bottom view of the backlight system in Fig. 1 ; 

[0015] Fig. 3 is a top view of the backlight system in Fig. 1; 

[0016] Fig. 4 is a perspective view of an alternative embodiment of a backlight 

system according to the present invention; 
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[0017] Fig. 5 is a bottom view of the embodiment of Fig. 4; 

[0018] Fig. 6 is a schematic view showing an exploded state of a conventional 

backlight system; 

[0019] Fig. 7 is a perspective view showing another prior art backlight system; 
and 

[0020] Fig. 8 is a top view of the backlight system in Fig. 7. 

DETAILED DESCRIPTION OF THE INVENTION 
[0021] Referring to Figs. 1, 2 and 3, a backlight system of the present 
invention comprises a light source 310 and a light guide plate 300 disposed at one 
side of the light source 310. 

[0022] The light guide plate 300 is rectangular in shape and is made of a 
transparent material, such as a synthetic resin or a glass. The light guide plate 300 
comprises an incident surface 321 for receiving light from the light source 310, a 
bottom surface 323, and a light emitting surface 322 for emitting the light, wherein 
the light emitting surface 322 has a contour in a shape of a plurality of prisms 350, 
each in a shape of a pyramid, disposed continuously on the light emitting surface 
322 for converging the outgoing light to improve an illumination. 
[0023] A plurality of diffusion dots 324 are formed on the bottom surface 323 
by a screen-printing method for scattering the light. These dififtision dots 324 are 
distributed uniformly and scatter the incident light from the incident surface 321 so 
that the light is uniformly transmitted through the hght emitting surface 322. 
[0024] The pyramid-shaped prisms 350 are formed edge-to-edge on the light 
emitting surface 322 to converge the outgoing hght emitted from the light emitting 
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surface 322 in a predetermined angular range. 

[0025] The light source 310 can be a cathode ray tube, such as a hot cathode 
ray tube or a cold cathode ray tube. A curved reflection plate (not shown) could be 
provided to enclose the light source 310 so as to efficiently utiUze the light emitted 
by the light source 310. 

[0026] In operation, the light emitted by the light source 310 propagates into 
the hght guide plate 300 through the incident surface 321. Then, the light is totally 
internal reflected by the bottom surface 323 and is uniformly scattered by the 
diffusion dots 324 to the light emitting surface 322. When the light is emitted from 
the light emitting surface 322, it is directed in a predetermined angular range by the 
pyramid-shaped prisms 350. 

[0027] Referring to Figs. 4 and 5, an alternative embodiment backlight system 
of the present invention comprises a light guide plate 400 and a light source 410 
disposed at one side of the light guide plate 400. 

[0028] The light guide plate 400 has a wedge shape and is made of a 
transparent material such as a synthetic resin or a glass. The light guide plate 400 
comprises an incident surface 421 for receiving light from the light source 410, a 
bottom surface 423, and a light emitting surface 422 for emitting the light outwards, 
wherein the light emitting surface 422 has a contour in a shape of a plurality of 
prisms 450, each in a shape of a pyramid, disposed continuously on the light 
emitting surface 422. A plurality of diffusion dots 424 are formed on the bottom 
surface 423 by a screen-printing method. The diffusion dots 424 are distributed 
more densely on the bottom surface 423 as a distance away from the incident 
surface 421 increases, so they scatter the incident light from the incident surface 
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421 and uniformly transmit the light upwardly. 

[0029] The light source 410 can be a cathode ray tube, such as a hot cathode 
ray tube or a cold cathode ray tube. A curved reflection plate (not shown) is 
provided to enclose the light source 410 to efficiently utilize the light beams 
emitted by the light source 410. 

[0030] In operation, the light from the hght source 410 is introduced into the 
light guide plate 400 through the incident surface 421, and then is totally reflected 
by the bottom surface 423 and uniformly scattered by the diffusion dots 424 to the 
light emitting surface 422. The more dense distribution of the diffusion dots 424 
away from the incident surface helps to assure uniform emission through the light 
emitting surface 422. 

[0031] The backlight system of the present invention has the following 
advantages. Firstly, a brightness of the outgoing light beams is enhanced by the 
pyramid-shaped prisms. Secondly, a distribution of the outgoing hght beams is 
uniform all over the emitting surface because of the diffusion dots. Thirdly, the 
prisms are formed integrally with the light guide plate, and moreover, the prisms 
are distributed uniformly and continuously. Thus, the backlight system is easily 
manufactured and has a low cost. 

[0032] It is to be understood, however, that even though numerous 
characteristics and advantages of the present invention have been set forth in the 
foregoing description, together with details of the structure and function of the 
invention, the disclosure is illustrative only, and changes may be made in detail, 
especially in matters of shape, size, and arrangement of parts within the principles 
of the invention to the full extent indicated by the broad general meaning of the 
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terms in which the appended claims are expressed. 
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